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57 ABSTRACT 
Feed control comprises a frame attached to a drill 

ways 
7. NNXN 

SS2S22. 

Saxy S 

ca, 
Z-SN 

ovumma 

SS2(7. S6% 

7, NE Z2 N s a e 

foo 

S.ŠNsk x.&S 
W2 

t A TG e.g. 
E 

KEzZZXEAf2s l (AZ SEEve aZ 2S,375%:32ssassississiz7% %57 Nasra K. 7.7%3ASSKSSSSS 2.É.2/ESSRNiya. 
55% z/ANN 4 

(22 24 9/ 
7 

motor and carrying an axially slidable guide shaft with 
a pressure foot at forward end to contact a work piece 
to be drilled. A lead screw is carried by the frame and 
rotatable about an axis parallel to the axis of the drill 
motor and drill bit. A nut member carried by the 
guide shaft engages the lead screw and prevents re 
traction of the guide shaft and relative advance of drill 
bit toward and into the work piece when axial force is 
applied. A drive train connected to the lead screw and 
the drive shaft rotates the former when the latter is ro 
tated, and enables the nut member to “back off' 
along the lead screw so that the guide shaft retracts 
gradually at a predetermined rate and the bit advances 
at a corresponding rate. Since the bit cannot advance 
freely and independently, it cannot surge or jam when 
it breaks through the rear of the work piece. In pre 
ferred form, a clutch is provided in the drive train and 
actuated by load on pressure foot, which prevents 
backing off when not actually drilling. Device works in 
same way when applied to drill press or power feed 
machines mounted on fixtures or work pieces. 

23 Claims, 7 Drawing Figures 
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1. 
DRILL FEED CONTROL 

BACKGROUND OF THE INVENTION 

This invention lies in the field of controls for the rate 
of advance or feed of drills into work pieces, and is di 
rected particularly to apparatus which prevents the 
feeding of drills at excessive rates and also prevents 
surging or jamming of drills as they break through the 
rear faces of work pieces. 

It is well known that there are optimum rates of axial 
feeds of drills for various sizes and rotational speeds 
and for various materials. When drills are used in con 
tinual production work it is normal to select the proper 
tip shape and rotational speed for a given size bit work 
ing in a given material in order to drill cleanly and rap 
idly with minimum dulling of the cutting edges. How 
ever, in the case of hand held drills and manually con 
trolled drill presses, the amount of axial force applied 
and the rate offeed of the drill bit into the work are ac 
tually determined by the experience and judgment of 
the individual operator. This is not a simple matter, and 
the results vary widely. 

In addition, a great deal of such work is performed on 
workpieces comprising one or more sheets of relatively 
thin metal, particularly in the aerospace industry. Such 
sheets are somewhat elastic and normally are not sup 
ported immediately adjacent to the point of drilling, 
with the result that they are elastically displaced by the 
drill pressure. When the drill breaks through the rear, 
the sheets spring back elastically and may jam or break 
the drill as well as produce burrs. Another problem 
with drilling multiple layers is that when the drill breaks 
through one layer or sheet, that sheet frequently 
springs away from the next one and leaves a gap in 
which burrs may lodge, usually with no possibility of 
removing them. 
The same general problems are encountered with 

manually controlled or operated drill presses because 
the basic operation is the same with the press stand sup 
porting the drill for the man. In either case the drilling 
operation is slowed down because the man starts to au 
tomatically hold back as he feels that he is approaching 
the end of the cut in order to avoid surge, jamming, or 
breaking of the drill. 
Power feed drilling machines also have these prob 

lems because basically they are merely substituting ex 
ternal power for manpower. and have no means for 
sensing the final stage of the cut. 

SUMMARY OF THE INVENTION 
The present invention overcomes the difficulties 

mentioned above and offers a device which is simple in 
construction and operation as it acts to positively limit 
the maximum rate of axial feed to a predetermined 
amount and requires maintenance of adequate pressure 
on the work piece during the drilling operation. 
Generally stated, in preferred form, the basic unit in 

cludes a frame which is attached to the drill motor and 
which carries a guide shaft which is slidably mounted 
for axial movement parallel to the axis of the drill 
motor or drill bit in advancing and retracting directions 
with respect to the bit. In a first form, the aft portion 
of the shaft is slidable on the frame and the forward 
free end portion extends beyond the frame and carries 
a pressure foot which has a pressure pad for engaging 
the work piece adjacent to the point of drilling. Re 
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lead screw mounted for rotation about its axis parallel 
to the drill axis and with only slight axial movement, 
and a nut member carried by the guide shaft and engag 
ing the threads on the lead screw. Ordinarily the guide 
shaft is initially adjusted to such a forward or advanced 
position that when the pressure foot is in contact with 
the work piece the tip of the drill bit is just in contact 
or slightly spaced rearward. Pressure applied to the 
drill motor and thence to the pressure foot results in 
back pressure on the guide shaft which is positively op 
posed by the restraining means, and the drill cannot 
penetrate the work piece. 
A drive train, preferably a plurality of reduction 

gears, is connected between the drill motor drive shaft 
and the lead screw so that when the drive shaft is ro 
tated the lead screw is also rotated at a predetermined 
lower rate. The nut member "backs off' on the lead 
screw and allows the guide shaft to retract, in effect ad 
vancing the drill bit to or through the work piece. The 
rate offeed is predetermined by the gear reduction and 
cannot be exceeded regardless of the axial pressure on 
the drill motor or drive shaft. Since the pressure is al 
ways directly applied to the first surface of the work 
piece there is no spring-back or surge when the drill tip 
reaches the last surface and there is no inter-laminar 
gap to receive burrs. 
The thread form on the lead screw is basically a but 

tress thread arranged with its high angle face opposing 
the thrust of the nut member. The latter is resiliently 
biased into engagement and is readily displaced later 
ally against the bias by the low angle faces so that the 
guide shaft and nut member may be advanced rapidly 
for a new drilling operation. 

If the drill motor is actuated only when the pressure 
foot is in firm contact with the workpiece, the lead 
screw may be positively connected with the drive shaft. 
However, if it is actuated without drilling, the lead 
screw will be rotated and will build up slack so that the 
guide shaft may retract and not perform its function. 
Hence, in the preferred form, a normally disengaged 
clutch is incorporated in the end of the drive train adja 
cent to the lead screw, which is mounted for a small 
amount of axial movement. If no drilling is being done, 
actuation of the drill motor will not actuate the lead 
screw. However, when the pressure foot is in contact 
with the workpiece and adequate pressure is applied, 
the guide shaft, nut member, and lead screw are re 
tracted enough to cause the clutch members to engage 
and operate the lead screw to produce the proper feed 
rate. A spring is preferably incorporated to maintain 
the clutch members disengaged in the absence of dril 
ling pressure. 
The same construction can be applied to power feed 

machines mounted on drilling fixtures or clamped to 
work pieces and will operate in the same way. 
The same construction may also be used with con 

ventional stationary drill presses. However, a desirable 
modification in this case comprises extending the guide 
shaft aft instead of forward and providing a contact 
member on the guide shaft to engage an ear on the 
spindle housing which will serve as a reference member 
instead of the first surface of the work piece since it is 
at a constant distance from the latter. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Various other advantages and features of novelty will 
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become apparent as the description proceeds in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a schematic view in perspective of a typical 
hand held drill motor with the feed control of the in 
vention attached thereto; 
FIG. 2 is a schematic side elevational view, partly in 

section, of the basic arrangement of the components; 

FIG. 3 is a schematic partial side elevational view of 
a modification; 
FIG. 4 is a schematic side elevational view of the de 

vice applied to a power feed drilling machine mounted 
on a drilling fixture; 
FIG. 5 is a view similar to FIG. 4 with the drilling ma 

chine clamped to a work piece; 
FIG. 6 is a view of a stationary drill press equipped 

with another modified form of the invention; and 
FIG. 7 is a schematic side elevational view, partly in 

section, of a modified form of the device of FIG. 3. 
DESCRIPTION OF PREFERRED EMBODIMENTS 

The general arrangement illustrated in FIG. 1 shows 
a typical electric or air operated drill motor 10 having 
a drive shaft 12 and a standard chuck 14 mounting a 
drill bit 16. A frame 18 secured to motor 10 by bracket 
19 is preferably a casing to enclose various components 
and carries an extension drive shaft 28, (FIG. 2), which 
is interposed between drive shaft 12 and chuck 14. A 
guide shaft 20 is slidably mounted in the forward part 
of the frame and is fixedly connected at its forward end 
to pressure foot 22 having at one end a pressure pad 24 
to engage a work piece adjacent to the point of drilling. 
The pressure pad is shown as a yoke but it may be an 
annulus, and in some cases may be provided with a drill 
bushing. 
As illustrated in FIG. 2, the frame 18 may comprise 

a casing 26 made up of a plurality of separable parts, 
not indicated, for proper assembly and support of vari 
ous components. The upper part of the casing encloses 
an extension drive shaft 28 having an integral drive pin 
ion 30. The aft end of the shaft is connected to the 
motor shaft 12 and the forward portion passes through 
a double row ball bearing 32 mounted in the casing or 
frame, the forward end 34 extending out of the casing 
to receive chuck 14. 
The aft portion 36 of guide shaft 20 is axially slidably 

mounted in a passage 38 of the frame for advancing 
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and retracting movement with respect to drill bit 16 in 
a path parallel to the axes of the drill motor and the bit, 
and pressure pad 24 is located to contact the first sur 
face of the work piece 40 adjacent to the point of dril 
ling. The work piece may be one or more pieces of 
thick or thin material. 
A lead screw 42, rotatable about its own axis parallel 

to the axis of the drill motor, has a forward shank 44 
mounted in bearing 46 and an aft shank 48 rotatably 
mounted in sleeve 50, which in turn is mounted in 
thrust bearing 52 and in bushing 54 carried by boss 56. 
A spring 58 in the aft end of the sleeve, backed up by 
set screw 60, presses against a shaft 62 which con 
stantly urges the lead screw forward. The forward end 
of the sleeve carries an integral cone clutch member 64 
to engage a mating clutch member 66 on the lead 
screw. The clutch members are normally disengaged 
because of the pressure of spring 58 but, when the lead 
screw is pushed rearward, they engage to cause the 
sleeve and lead screw to rotate in unison. The power 
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for rotation is furnished by drive shaft 28 through a 
drive train including its drive pinion 30, intermediate 
driven pinion 68 and intermediate drive pinion 70, and 
driven pinion 72 mounted on sleeve 50. A substantial 
gear reduction is incorporated because the lead screw 
must run much slower than the drive shaft, and any 
number of suitably related gears may be used. 
Guide shaft 20 is connected to the lead screw by 

means of a nut member 74 which may take any suitable 
form. It may be radially slidably mounted in a recess in 
the guide shaft but preferably an elongate relatively 
narrow slot is formed in the guide shaft and the nut 
member is in the form of an arm having its forward end 
mounted on pivot pin 76 extending on a lateral axis so 
that the aft end of the arm may swing in and out radi 
ally. The aft end is provided with a formation to engage 
threads 78 on the lead screw and may be a single detent 
but preferably is formed as shown with threads or teeth 
80 matching threads 78. The threads and teeth are of 
a form the same as or similar to the well known buttress 
type. 
The forward faces 82 of the lead screw threads are 

set at a very sharp angle just short of perpendicular 
while the aft faces 84 are set at a very long angle. It will 
be seen that a line perpendicular to forward faces 82 at 
their point of contact with teeth 80 will pass inside 
pivot pin 76, with the result that axial retracting pres 
sure on guide shaft 20 will cause a positive non-slip en 
gagement between threads 78 and teeth 80. On the 
other hand, advance movement of the guide shaft will 
cause teeth 80 to be cammed outward and the guide 
shaft is free to move forward with respect to the lead 
screw. The nut member is held yieldingly in engage 
ment with the lead screw by a spring 86 mounted in a 
radial passage 88 and preferably provided with a cap 90 
which makes frictional engagement with the passage 
wall to resist unintentional axial movement of the guide 
shaft. However, when it is desired to commence a dril 
ling operation, the pressure foot may be gripped to pull 
the guide shaft in a forward, or advance, direction over 
coming the friction of cap 90 and ratcheting the nut 
member over the threads of the lead screw. 
To carry out a drilling operation, the first step is to 

advance the guide shaft until the contact face of the 
pressure pad 24 is approximately even with the point or 
tip of bit 16. The drill is then brought into working posi 
tion and the pressure pad placed against the work 
piece, applying considerable axial pressure which will 
force the guide shaft, nut member, and lead screw aft 
the very short distance necessary to cause the clutch 
members to engage. The motor is then activated to 
cause the bit and the lead screw to rotate. The direction 
of the threads is, of course, such that the screw effec 
tively moves into the nut member so that conversely 
the nut member retracts and enables the guide shaft 
and pressure foot to gradually retract while the drill bit 
advances relatively to penetrate the workpiece. 
The bit cannot advance unless the pressure foot re 

tracts, and this requires adequate axial drilling pres 
sure. The gear reduction and the pitch of the lead screw 
are chosen to accomplish the desired feed rate, which 
is a maximum limitation rather than a minimum. The 
operator cannot move the bit into the work piece any 
faster no matter how much force he applies. There can 
be no spring back when the tip of the drill breaks 
through the rear of the work piece because the pressure 
is being exerted by the pressure foot which holds the 
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work piece immobile. Thus, surge, jamming, and drill 
breakage are prevented. Hence the operator is relieved 
of the necessity of trying to hold back just before he 
thinks that the drill is about to break through. Further 
more, if the work piece comprises two layers, as shown, 
or more and particularly if they are relatively thin and 
somewhat elastic, each layer tends to spring back and 
separate from the next layer when a bit without the 
present device penetrates it. This forms a gap into 
which burrs may be forced so that a proper riveted joint 
cannot be achieved. With the present invention, the 
axial load of the pressure foot forces the layers tightly 
together until the drilling is completed. This is of par 
ticular value in the field of manufacturing aircraft 
structures where two or more thin sheets of metal are 
often overlaid for drilling in place and cannot be subse 
quently separated to clean out burrs. 
Another advantage of this construction is that the 

feed rate is built in and cannot be tampered with or re 
adjusted readily by the operator. The feed rate may be 
changed intentionally in the tool crib for adjustment to 
different types of work by partial disassembly and sub 
stitution of different ratio drive trains or thread pitches. 
A large percentage of the drilling jobs can be done with 
a feed range of two to six thousandths of an inch per 
revolution of the drill bit, but any other desired feed 
rate can be provided by selecting suitable drive reduc 
tion ratios and thread pitches. 
The present system differs from positive feed systems 

and is superior to them because it provides a restricted 
maximum set rate which is all that a positive feed sys 
tem accomplishes and it also prevents spring back etc. 
as explained above, which the positive feed system does 
not do. 
A positive feed system cannot be applied to a con 

ventional hand held drill because there is no mounting 
base with a positive reference point. However, the pres 
ent invention provides this feature along with all of its 
other advantages. 
The use of the clutch members 64 and 66 as de 

scribed above precludes the possibility of developing 
backlash and allowing the drill to proceed without re 
straintif the operator should fail to follow instructions. 
If he actuates the motor when the drill is not in working 
position, the clutch will be disengaged and the pressure 
foot will not retract. Furthermore, if the bit is partly 
through the work and the operator releases the pres 
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matic advance so that the bit may be immediately re 
turned to its cutting position. This is done by making 
the abutment axially movable between a forward posi 
tion as shown in solid lines where the spring is com 
pressed to an aft position shown in broken lines where 
the spring is unloaded. The abutment is provided with 
an operating pin 102 which travels in slot 104 and is 
swung laterally to engage in one of the bayonet recesses 
106. 
A special combined drill and conical reamer is fre 

quently used to drill a hole in a work piece and then 
produce a countersink for reception of a flat head fas 
tener. The depth of the countersink must be very accu 
rately controlled, and usually an elaborate stop mecha 
nism is used for this single purpose. In the present de 
vice the same result is achieved by providing threads on 
return shaft 92 and mounting a threaded stop control 
member 108 on the shaft. This can be very accurately 
adjusted to give any desired depth of hole or counter 
sink. 
While the guide shaft and pressure foot may be read 

ily advanced by pulling on the pressure foot or by the 
use of the return shaft and spring 92 and 98, it is some 
times necessary or desirable to retract the guide shaft. 
To accomplish this, nut member 74 may be fixedly con 
nected to pivot pin 76 which is then rotatable in the 
guide shaft. One end of the pin is then extended later 
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sure for any reason, the clutch will disengage, retrac 
tion will cease, and no backlash will develop which 
could unduly advance the bit. 
When a large number of identical holes are to be 

drilled on a production basis it is desirable to provide 
a rapid advance of the pressure foot after each opera 
tion. For this purpose a return shaft 92 is fixedly con 
nected at its forward end to pressure foot 22 and its aft 
portion slides axially in passage 94. Its aft end 96 is en 
gaged by return spring 98 backed up by abutment 100. 
The spring pressure is selected to be high enough to 
overcome the camming force of teeth 80 on threads 78 
and the friction force of cap 90 so that it will automati 
cally advance the pressure foot when axial pressure 
against the workpiece is removed. 

In situations where very small bits are used to drill 
deep holes it is common to back the bit out of the hole 
one or more times to clear the chips. When this is done 
with the present device in use, it is desirable to retain 
the pressure foot adjustment rather than using the auto 
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ally out of the frame or casing 18 through slot 110 and 
provided with a handle 112 as seen in FIG. 1. The han 
dle is turned to raise teeth 80 out of engagement with 
threads 78 and the guide shaft may then be retracted. 

The present invention is extremely valuable for use 
in medical work such as bone drilling. Bones have hard 
and soft spots and it is very difficult to control the drill 
feed which is critical to avoid damage to the bone 
structure. As schematically shown in FIG. 3, the same 
type of device as described above is applied on a small 
scale to a specialized bone drill. Casing 114 contains 
the control components and guide shaft 116 is basically 
the same as member 20. The pressure pad 118 is pref 
erably annular to surround bit 120 and is provided with 
a plurality of sharp prongs 122 spaced around the mar 
gin and extending outward so that one or more of them 
will penetratingly engage the relatively soft bone work 
piece 124 and prevent lateral slippage of the pressure 
pad and the bit. An adjustable stop screw 126 mounted 
in a boss 128 to engage the casing controls the depth 
of penetration. 
The invention may be applied to power feed ma 

chines, pneumatically or hydraulically driven, in the 
same manner as to hand held drills. In FIG. 4, the cas 
ing 130 is comparable to casing 18 and contains the 
control components. Guide shaft 132 carries pressure 
foot 134 with its pressure pad 136 to engage workpiece 
40. A mounting base 138, adapted to be secured to a 
drilling fixture 140, is provided with spaced slide guides 
to receive slides 142 on the sides of the casing. Feed 
cylinder 144, connected to base 138, is supplied with 
pressure fluid to force piston 146 and casing 130 
toward the work piece. The control operation is exactly 
the same as above described. An adjustable stop screw 
148, carried by the casing, contacts the pressure foot 
to control the depth of penetration. 

In FIG. 5, the mounting base 150 is adapted to be 
connected to the structure to be drilled. For this pur 
pose it is provided with a clamping pin or collet 152 
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which passes through the work piece 40 and pressure 
foot 154 and into boss or flange 156 on the base to pull 
the latter against the pressure foot which in turn is 
pulled against the work piece, engaging boss 158 and 
pressure pad 160. A guide rod 162 on the pressure foot 
passes through ears 164 on the mounting base. Feed 
cylinder 166, connected to base 150, is supplied with 
pressure fluid to force piston 168 and casing 130 
toward the work piece. Adjustable stop screw 170 is 
carried by the casing. - 
A stationary drill press may be equipped with exactly 

the same device as a hand held drill and will operate in 

O 

the same way. However, the modification shown in 
FIG. 6 is possible because the drill structure can furnish 
a reference member instead of using the work piece. In 
this Figure, the stationary spindle housing 172 carries 
a vertically slidable spindle guide 174 which may be 
raised and lowered in conventional manner by a han 
dle, not shown. Drive shaft 176 is rotatably mounted in 
the spindle guide and is connected to the extension 
drive shaft 28 which drives the drill bit and the drive 

15 

20 

train. Frame 18 is connected to the spindle guide by . 
clamp 186. Guide shaft 178 extends rearward from 
frame 18 instead of forward but is connected to nut 
member 74 in the same way as previously described 
and is controlled in the same way. 
The fixed reference member is arm 180 rigidly con 

nected to the spindle housing and extending laterally, 
with its upper surface 182 defining the reference plane. 
The guide shaft extends upward through or beside the 
arm and is provided with an adjustable contact member 
184 adapted to engage surface 182. The space between 
the contact member and surface 182 is the free travel 
of the drill and is so adjusted that when member 184 
engages surface 182 the drill tip will be just short of the 
work piece. When substantial downward axial pressure 
is now applied to the spindle guide, clutch members 64 
and 66 will engage and the drill will be permitted to 
gradually advance into the work piece. 
To control the depth of penetration, an abutment 

188 is provided on the second end portion of the guide 
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shaft. A threaded rod 190 is mounted on the frame and 
carries a threaded stop member 192 which may be ad 
justed to the material thickness or to the depth of a hole 
or countersink. When the stop member contacts the 
abutment, the frame cannot be lowered farther. 
This form of the invention may be used with a drill 

press because the work piece is supported by a solid 
backing and ordinarily is rather heavy stock so that the 
spring back problem is not encountered. However, the 
drill press still has the surge problem and the problem 
of controlled penetration, both of which are eliminated 
by the use of this invention. 
The feed control described above serves to limit the 

maximum rate of advance of a drill bit but not the mini 
mum rate. Hence it differs from the positive feed type 
which forces a drill bit to advance regardless of the na 
ture of a particular work piece. The clutch faces of the 
present device are preferably metallic, such as bronze 
against steel, and some slippage occurs when pressures 
are low. The operator may apply just enough pressure 
to cause the feed screw to rotate slowly and produce a 
feed rate of the order of 0.001 inch per revolution of 
the bit, or any greater pressure up to that which permits 
no slippage and the maximum feed rate determined by 
the gear ratio of the drive train. It has been found that 
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8 
feed rates controlled by selected pressures produce su 
perior holes and greatly improve cutting tool life. 
The detent means 74, 80 has been shown and de 

scribed simply as a nut member for simplicity of illus 
tration. However, it will be apparent that it may take 
various other forms such as a split nut or a slider with 
a ratcheting tooth. In cases where loads are high, as in 
power feeds, the lead screw may take the form of a 
sleeve with internal threads and the detent means may 
be an elongate shaft with a plurality of threaded seg 
ments resiliently biased radially outward to engage the 
threads of the sleeve and act in the same way as the ex 
emplary form shown in the drawings. 
A further modification of the devices of FIGS. 2 and 

3 is schematically illustrated in FIG. 7. This form is par 
ticularly useful for surgical work and provides positive 
control of the entire drill unit to insure drilling holes in 
the human skull without danger of damaging the brain 
by surging of the drill point after breakthrough. Drill 
motor 194 may be of any suitable type, and frame 196 
may be attached to it by a screw thread connection 198 
as shown. The forward end of drive spindle 200 is 
mounted in bearing 202 and is provided with the ele 
ment 204 of a cone type clutch. 
Drive shaft 206 is slidably mounted in bearings 208 

and has a conventional chuck 210 at its forward end to 
grip the drill bit 212. At its aft end, it carries the other 
element 214 of the cone type clutch, and the shaft is bi 
ased forward by spring 216 located between the ele 
ments. It will be apparent that the spring may be lo 
cated at any point where it will perform the desired 
function. If the motor is activated without pressure on 
the drill, the spindle will rotate freely but will not rotate 
the drive shaft. However, when the point 218 of the 
drill bit contacts the work piece 220, which is a human 
skull, the axial pressure will retract the drive shaft and 
cause engagement of the clutch elements, resulting in 
rotation of the bit. When the bit breaks through the 
rear surface of the skull, the axial pressure drops off 
and may even become tension because of the advanc 
ing of the drill flutes. The clutch elements immediately 
disengage and drill rotation ceases. However, with no 
further preventive action, the drill may be pushed for 
ward without rotation and cause serious damage to the 
brain. 
This danger is overcome by provision of the feed con 

trol including guide shaft 20, detent means 74, and lead 
screw 42. The latter is provided as before with a for 
ward shank 44 mounted in bearing 46 and an aft shank 
48 mounted in sleeve 50 which in turn is mounted in a 
bearing 222. Spring 224 presses against the aft end of 
shank 48 to urge the lead screw forward. Drive shaft 
206 carries a fixedly mounted drive gear 226 which en 
gages driven gear 228 fixed to sleeve 50 which also car 
ries a clutch element 230 to engage clutch element 232 
secured to the aft end of the lead screw. 

In the operation of this modification, the pressure 
foot is adjusted so that when point 218 just engages the 
skull the prongs 122 will be slightly spaced, preferably 
even less than indicated in the drawing. As soon as the 
drill begins to penetrate, one or more prongs 122 will 
engage and cause retraction of guide shaft 20 and lead 
screw 42. This engages clutch members 230 and 232 to 
activate the lead screw and gradually retract the pres 
sure foot 118 with respect to the frame. Drilling contin 
ues until point 218 breaks through the inner wall. At 
this point, the axial pressure on the drill drops off and 



3,804,544 
9 

clutch members 204 and 214 disengage, stopping the 
drill immediately. Since the lead screw is controlled by 
the drive shaft through gears 226 and 228, it also stops 
immediately and prevents any inward movement of the 
drill, thus avoiding any possibility of damage to the 
brain. It will be noted that if the lead screw were con 
trolled by spindle 200 instead of by shaft 206 it would 
continue to feed the drill forward with resulting dam 
age even though the drill would not be rotating. Conse 
quently, it will be seen that the combination described 
provides total protection for delicate surgical proce 
dures. - 

The form of FIG. 7 also has applications to some 
manufacturing operations. In cases where a built-up 
structure has two elements which are closely spaced 
depthwise and it is necessary to drill a hole in one ele 
ment without cutting or scratching the other, the feed 
control will operate in the same way as just described 
and provide complete protection for the second ele 
ment. 

I claim: . 
1. A feed control for use in combination with a drill 

motor having a drill shaft driving a drill bit, comprising: 

a frame having means for attachment to the drill mo 
tor; 

a guide shaft having an aft portion axially slidably 
mounted on the frame for axial extension and re 
traction parallel to the axis of the drill motor; 

a pressure foot fixedly mounted on the forward free 
end of the guide shaft and having a pressure pad to 
pressurally engage a work piece adjacent to the 
point of engagement of the drill bit; 

10 
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30 

and restraining means to positively oppose retraction 
of the guide shaft under axial pressure, 

the restraining means being controlled in position by 
the rotation of the drill motor drive shaft to enable 
the guide shaft and foot to gradually retract with 
respect to the frame in response to axial pressure 
between the foot and the work piece and produce 
a corresponding advance of the drill bit with re 
spect to the pressure foot. 

2. A feed control as claimed in claim.1; 
the restraining means including a resiliently biased 

35 

40 

releasable detent connection to permit rapid exten- 45 
ision of the guide shaft. 

3. A feed control as claimed in claim 1; 
and adjustable stop means to limit retraction of the 
guide shaft and pressure foot to a predetermined 
extent and consequently limit the penetration of 
the drill bit into the workpiece. 

4. A feed control for use in combination with a drill 
motor having a drive shaft driving drill bit, comprising; 

a frame having means for attachment to the drill mo 
tor; 

a guide shaft having an aft portion axially slidably 
mounted on the frame for extension and retraction 
movement parallel to the axis of the drill motor; 

a pressure foot fixedly mounted on the forward free 
end of the guide shaft and having a pressure pad to 
pressurally engage a work piece adjacent to the 
point of engagement of the drill bit; 

a lead screw mounted on the frame for rotation about 
an axis parallel to the axis of the drill motor; 

drive means connected between the lead screw and 
the drive shaft of the drill motor to cause rotation 
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10 
only of the lead screw in response to the rotation 
of the drive shaft and axial pressure on the pressure 
foot, . 

and detent means connected to the guide shaft and 
engaging the threads of the lead screw to restrain 
retraction of the guide shaft under axial pressure; 

the rotation of the lead screw enabling the detent 
means and the guide shaft to gradually retract with 
respect to the frame in response to axial pressure 
and effectively enable the drill bit to advance with 
respect to the work piece at a limited feed rate. 

5. A feed control as claimed in claim 4; 
the detent means being resiliently biased into engage 
ment with the lead screw to maintain contact for 
application of axial pressure, and readily releasable 
against the biasing force in the absence of axial 
pressure to permit rapid extension and retraction 
of the guide shaft. 

6. A feed control as claimed in claim 5; 
the guide shaft being provided with an axially elon 

gate radially extending cavity; 
the detent means being in the form of an elongate 
arm located in the guide shaft cavity and being piv 
otally mounted at its forward end in the forward 
portion of the cavity and provided at its aft end 
with a formation for pressurally engaging the 
threads of the lead screw. - - 

7. A feed control as claimed in claim 6; 
the pivotal mounting of the arm comprising a pivot 

shaft rotatably mounted in the guide shaft on an 
axis perpendicular to the axis of the guide shaft; 

the arm being fixedly connected to the pivot shaft for 
rotation therewith; 

and the pivot shaft having one end extending outward 
of the frame and provided with a formation to be 
manually gripped for rotation of the pivot shaft and 
3. 

8. A feed control as claimed in claim 4; 
and adjustable stop means interengaging between the 
pressure foot and the frame to positively limit the 
extent of retraction of the pressure foot. 

9. A feed control as claimed in claim 4; 
the detent means being resiliently biased into engage 
ment with the lead screw to maintain contact for 
application of axial pressure, and readily releasable 
against the biasing force in the absence of axial re 
tracting pressure; 

and spring means operable to urge the guide shaft 
toward fully extended position in the absence of 
axial retracting pressure. 

10. A feed control as claimed in claim 9; 
an axial passage in the frame extending parallel to th 

axis of the guide shaft; 
a return shaft having a forward end connected to the 
pressure foot and an aft portion slidably extending 
into the passage; 

and a return spring mounted in the passage and con 
tacting the aft end of the return shaft to urge it for 
ward and move the guide shaft and pressure foot 
toward extended position. 

11. A feed control as claimed in claim 10; 
and an abutment axially movable in the passage to a 
forward position engaging the aft end of the spring 
to place it under compression and to an aft position 
to unload the spring. 

12. A feed control as claimed in claim 10; 
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the return shaft being threaded; 
and a stop member threaded on the return shaft and 

axially adjustable to predetermined positions to en 
gage the frame and limit the retraction of the pres 

12 
the drive spindle and drive shaft engageable by relative 
retraction of the drive shaft, comprising: 
a frame having means for attachment to the drill mo 

tor, 
sure foot. . 5 a guide shaft having an aft portion slidably mounted 

13. A feed control as claimed in claim 4; on the frame for axial extension and retraction par 
a spring-loaded shoe on the guide shaft frictionally allel to the axis of the drive shaft; 
engaging the frame to prevent unintentional axial a pressure foot fixedly mounted on the forward free 
movement of the guide shaft in the absence of axial end of the guide shaft and having a pressure pad to 
pressure on the work piece. 10 pressurally engage a work piece adjacent to the 

14. A feed control as claimed in claim 4; point of engagement of the drill bit; 
the drive means and the lead screw being provided and restraining means to positively oppose retraction 
with normally spaced, relatively axially movable, of the guide shaft under axial pressure; 
cooperating clutch members; the restraining means being controlled in position by 

the lead screw being axially movable to a limited ex- 15 the rotation of the drive shaft to enable the guide 
tent with the guide shaft and nut member in re- shaft and foot to gradually retract with respect to 
sponse to axial retraction pressure from engage- the frame in response to axial pressure between the 
ment with the work piece to engage the clutch foot and the work piece and produce a correspond 
members and cause rotation of the lead screw in ing advance of the drill bit with respect to the pres 
response to rotation of the drill motor drive shaft. 20 sure foot; 

the drive shaft being driven by the drive spindle only 
15. A feed control as claimed in claim 14, through engagement of the clutch means in re 
and spring means operative to urge the lead screw ax- sponse to retraction of the drive shaft under axial 

ially to a position to disengage the clutch members pressure; 
when axial pressure on the work piece is released. 25 the clutch means being releasable in response to ces 

sation of such axial pressure to discontinue both 
16. A feed control as claimed in claim 4; rotation of the drive shaft and drill bit and retrac 
the drive means including a plurality of interengaging tion of the pressure foot. 
driving and driven gears; 21. A feed control as claimed in claim 20; 

an extension shaft mounted at its aft end on the drill 30 and spring means arranged to bias the clutch means 
motor drive shaft and carrying a drill bit chuck at to normally disengaged condition. 
its forward end; 22. A feed control as claimed in claim 20; 

and the first driving gear of the drive means being the restraining means including second clutch means 
fixedly mounted on the extension shaft for rotation biased to normally disengaged condition to immo 
therewith. 35 bilize the restraining means and engageable in re 

17. A feed control as claimed in claim 4; sponse to axial pressure on the pressure foot to ac 
the pressure pad being provided with a plurality of tivate the restraining means for retraction of the 
spaced sharp prongs extending from its work face guide shaft. 
to penetratingly engage a soft work piece and pre- 23. A feed control for use in combination with a drill 
vent lateral slippage. 40 motor having a drive shaft driving a drill bit, compris 

18. A feed control as claimed in claim 4; ing: 
further including a supporting base adapted to be a frame having means for attachment to the drill mo 
mounted on a work holding fixture; tor; 

the frame and an attached drill motor being slidably 
mounted on the base for axial movement toward 
and away from a work piece to be drilled; 

and fluid power means to yieldably force the frame 
and drill motor toward the work piece. 

19. A feed control as claimed in claim 4; 
further including a supporting base provided with 
clamping means for rigidly connecting it to a work 
piece assembly; 

the frame and an attached drill motor being slidably 
mounted on the base for axial movement toward 
and away from the assembly; 

and fluid power means to yieldably force the frame 
and drill motor toward the assembly. 

20. A feed control for use in combination with a drill 
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a guide shaft having an aft portion axially slidably 
mounted on the frame for axial extension and re 
traction parallel to the axis of the drill motor; 

a pressure foot fixedly mounted on the forward free 
end of the guide shaft and having a pressure pad to 
pressurally engage a work piece adjacent to the 
point of engagement of the drill bit; 

and restraining means to positively oppose retraction 
of the guide shaft under axial pressure, 

the restraining means being controlled in position in 
a timed relation with the rate of rotation of the drill 
motor shaft to enable the guide shaft and foot to 
gradually retract with respect to the frame in re 
sponse to axial pressure between the foot and the 
work piece and produce a corresponding advance 

motor having a drive spindle, an axially movable drive of the drill bit with respect to the pressure foot. 
shaft for driving a drill bit, and clutch means between 60 

65 


